Abstract-
INTRODUCTION
Antibiotics are designed to be refractory to biodegradation and to act effectively even at low doses (Sarmah et al., 2006) . Since recently, the concern about potential ecological impacts of synthetic antibiotics has been increasing, because they may inhibit key environmental processes of nutrient regeneration, carbon and nitrogen cycles and pollutant degradation mediated by microorganisms (Rajilic-stojanovic et al., 2013). However, since mid-1990s, usage of these compounds was widespread and new analytical technologies were developed to quantify the amount of antibiotics (Lissemore et al., 2006) . The introduction of these compounds into the environment through anthropogenic sources which can constitute a potential risk for aquatic and terrestrial organisms was documented (Kummerer, 2009 ). Quinolones represent a highly potent group of modern antibiotics, which were initially employed in the treatment of urinary tract infections in humans and animals (Avarin et al., 2013) . They are very effective against gram negative bacteria via inhibition of the DNA gyrase responsible for preservation of DNA. The 6-fluorinated piperazinyl derivatives namely fluoroquinolones, are a more effective second generation of this family (Avarin et al., 2013) . At present, they are broadly used for treatment for a great variety of respiratory diseases and enteric bacterial infections in human and food producing animals (Shaheen et al., 2013) . The elimination of fluoroquinolones mainly occurs as parent compounds and as a consequence, significant quantities of the active ingredient are transported to the environment (Shaheen et al., 2013) .
The most widely prescribed fluoroquinolone antibiotic is ciprofloxacillin (CIP), which is active against a broad spectrum of disease causing Gram negative and Gram positive bacteria (Sahinturak et al., 2016) . In fact, the occurrence of CIP in the output of a treatment water plant, in hospital wastewater and in surface waters has been reported (Shaheen et al., 2013) . The physico-chemical properties of antibiotic (eg:-molecular structure, size and shape) will define their distribution in the environmental matrices (solids or water). Most conventional water treatment processes are not designed for the treatment of wastewater containing highly polar contaminats such as detergents and pharmaceuticals (Bergland et al., 2014 Thus, the aims of the present study were to isolate the CIP degradation bacteria and study the degradation kinetics of CIP along with determination of structural changes during the degradation pathways. Further, Ciprofloxacillin was selected to represent flouroquinolones, because they are the most widely used antibiotic at present in most part of the world.
II.
MATERIALS AND METHODS Chemicals and reagents CIP standards (98%), HPLC and Bacteriological grade chemicals were purchased from Sigma Aldrich, USA.
Sample collection and enrichment study
Triplicate effluent water samples were collected from 75 sampling locations: including teaching hospitals, general hospitals, base hospitals and divisional hospitals. 50ml of effluent water from each sampling sites were enriched spiking, CIP antibiotic at final concentration of 60ppm in 100 ml erlenmeyer flasks and the final volume was topped up to 100 ml with sterile water and then the flasks were subjected to incubate at 28 0 C ± 1 with 100rpm for 14 days Further selection for degradation kinetics studies were based on the results obtained from the BIOLOG MT2 plate assay. A 0.5 μl of equalized bacterial suspension was inoculated into filter-sterile freshwater, containing CIP at a final concentration of 5 ppm respectively. All flasks were incubated at 28°C with continuously shaking at 100 rpm. A 0.5ml of sub samples were collected at two days intervals for a period of 14 days. Then the subsamples were centrifuged (12000 rpm) and supernatant of each sample was subjected to immediate freezing and stored at -20°C. Then the frozen samples were freeze-dried and reconstituted in 1 ml of 100% aqueous HPLC grade methanol and subjected to the HPLC analysis. 
FTIR analysis
The structural analysis of degradation product was obtained from FTIR in each sample at the end of 14 days of incubation (Wackerlig, & Schirhagl., 2015) . Due to an incomplete elimination, antibiotics have been introduced to the environment and their residues have been found both in waste and urban waters. Mathew and Unnikrishnan, (2012), reported that the CIP concentrations in the effluents waste water treatment plant was up to 31mg/l in pharmaceutical industries in India. During the wastewater treatment, 80 -90% of CIP is removed via sorption to sludge, which stabilizes the substance (Mathew and Unnikrishnan, 2012). Golet et al., (2003) found that 83±14% of CIP in the anaerobically digested sludge and may have resulted in the accumulation of antibiotics in the bio-solids treated soil. 
III. RESULTS AND DISCUSSION

Fig.2: FTIR spectrums (a) Initial sample (0 day), (b) Treatment with L. gesseri at 14 days, (c) Treatment with Enterobacter sp. at 14 days, (d) Treatment with Bacillus sp. at 14 days, (e) Treatment with B. subtilis at 14 days, (f) Treatment with M. luteus at 14 days [ black arrows showed changing of functional groups from initial spectrum]
The infrared spectra of samples at 0 day and at 14 days are shown in figure 2. ). These compounds correspond to the partial and complete elimination of the piperazynilic ring of the ciprofloxacin molecule which were found in the present study (Figure 2 (b), (c), (d) ). The decrease of the vibrations that correspond to piperazine ring compared with initial FTIR spectrum of CIP (figure 2 (a)] suggest that multiple sites on the piperazine ring were oxidized and potentially forming carboxy groups. Guo et al., (2013) , recorded in their experiment that the antibacterial activity in the sample was generally decreased by the bacteriological treatment and the products of the quinolone ring structure remained. These results also suggested that the cleavage of the piperazinyl ring is capable of eliminating the antibacterial activity of CIP. However, complementary analytical techniques, such as nuclear magnetic resonance (NMR), and/or use of authentic standards are needed in future work to further confirm the structure of CIP transformation product.
IV.
CONCLUSION As one of the third-generation antimicrobial quinolones, ciprofloxacilin, possessing broad -spectrum of antimicrobial activity, wide application in clinical treatment of infections and diseases caused by gram negative and positive bacteria. L. gasseri efficiently degraded (100%) CIP resulting in a complete removal of CIP from the sample while Enterobacter sp., Bacillus sp., B. subtilius, M. luteus degraded 96%, 74%, 70%, 56% respectively. The FTIR spectrums of each bacterium showed the changes in antibacterial active sites (piperazine ring and quinolone part) of CIP and confirmed the degradation of CIP by the bacteria isolated. Therefore, it can be concluded that the five bacterial strains are the potent candidates that can be introduced into waste water effluents to remove CIP in effluent water before reaching natural environment. advanced oxidation processes (AOPs) in degradation of ciprofloxacin in water. 
